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CLAIMS 



[Claim(s)] 

[Claim 1] After modulating the information which a sending set should transmit by the 
predetermined modulation technique, it transmits with predetermined frequency. After repeating 
installation receives and restores to the electric wave which said sending set transmitted, it 
becomeis irregular again. Said information which should be transmitted In the relay system which 
it retransmits a message [ relay system ] using the same frequency as said sending set, and 
makes the transmitted electric wave from both said sending set, and both [ one side or ] receive 
with a receiver said sending set While superimposing the signal for repeating installation for said 
repeating installation to retransmit a message, and the signal for receivers for transmitting to 
said receiver directly by hierarchization, it becomes irregular and transmits to the 1st orthogonal 
frequency division multiplex signal. Said repeating installation is a relay system characterized by 
becoming irregular again and retransmitting a message as 2nd orthogonal frequency division 
multiplex signal after receiving the electric wave which said sending set transmitted and carrying 
out the separation recovery of said signal for repeating installation. 

[Claim 2] The information which should be transmitted with the delay circuit equivalent to the 
time amount of the sum of the radio-wave-propagation time amount from a transmitting point to 
a relay point, and the signal-processing time amount of said repeating installation which carries 
out time delay and outputs the signal for receivers, and this signal for receivers The hierarchy 
modulation circuit which said information which is inputted into said delay circuit, and which 
should be transmitted is inputted as a signal for repeating installation, and assigns the signal for 
these receivers, and the signal for repeating installation to a bit different, respectively, 
hierarchizes them, and carries out an orthogonal frequency division multiplex modulation. The 
sending set used for the relay system according to claim 1 characterized by having the 
transmitting section which changes the output modulating signal of this hierarchy modulation 
circuit into a predetermined frequency band, and transmits. 

[Claim 3] The sending set according to claim 2 characterized by setting it as said delay circuit by 
making the greatest time amount into a time delay among the time amount which added the 
signal-processing time amount of two or more of said repeating installation arranged in the 
information which should be transmitted at each radio-wave-propagation time amount from a 
transmitting point to two or more relay points of each at this each relay point when there is two 
or more said repeating installation. 

[Claim 4] said hierarchy modulation circuit — said signal for receivers — low — degree side — 
and the sending set according to claim 2 or 3 characterized by hierarchizing said signal for 
repeating installation to a high order side. 

[Claim 5] Said hierarchy modulation circuit is a sending set according to claim 2 or 3 
characterized by outputting the orthogonal frequency division multiplex signal with which it 
hierarchized by non uniform 16QAM or non uniform 16DAPSK, and each of two or more 
subcarriers was modulated by this non uniform 16QAM or non uniform 16DAPSK. 
[Claim 6] The repeating installation which uses for the relay system according to claim 1 
characterized by to have the receive section which receives the electric wave which said 
sending set transmitted, the hierarchy demodulator circuit which recovers said signal for 
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repeating installation from the signal which this receive section received, the modulation circuit 
which outputs the orthogonal frequency division multiplex signal which modulated this signal for 
repeating installation to which it restored by the predetermined modulation technique, and the 
transmitting section which changes the output signal of this modulation circuit into the same 
frequency band as said sending set, and transmit. 

[Claim 7] Repeating installation according to claim 6 characterized by establishing the delay 
circuit for making mostly in agreement the transmitting time of day of said sending set. and the 
time of day which self-equipment transmits in the input side or output side of said hierarchy 
demodulator circuit. 

[Claim 8] Said modulation circuit is repeating installation according to claim 5 or 6 characterized 
by each of two or more subcarriers carrying out the generation output of the orthogonial 
frequency division multiplex by which the QPSK modulation was carried out by said signal for 
repeating installation. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the sending set and repeating installation which 
are used for the relay system and this to which the sending set and repeating installation which 
are used for a relay system and this are started, especially a receiver receives an orthogonal 
frequency division multiplex signal from both a sending set, and both [ one side or ]. 
[0002] 

[Description of the Prior Art] As a modulation technique of ground digital broadcast, the 
orthogonal frequency division multiplex (OFDM) method is examined. An OFDM method can 
establish the redundant period called a guard interval, and has very strong resistance as 
compared with the digital broadcasting format of a single carrier method to the ghost (multi- 
pass) of the time delay within this guard interval period. For this reason, the junction by the 
single frequency called a single frequency network (SFN) is attained, and a receiver can receive 
the orthogonal frequency division multiplex signal of the same contents on the same frequency 
from both a sending set. and both [ one side or ]. 

[0003] Moreover, it is also possible to maintain a stable transmission condition to transmission 
and reception in the location to which this is used for and field strength, such as a building 
shadow, falls with the repeating installation (retransmission-of-message equipment) which uses 
the same frequency called a gap filler. 
[0004] 

[Problem(s) to be Solved by the Invention] However, when acting as intermediary using a single 
frequency, in order for the repeating installation formed at a relay point to receive the electric 
wave of a sending set prepared in the transmitting point, to amplify it as it is and to broadcast it 
again, The signal to broadcast again becomes a thing with a time lag required for signal 
processing (magnification) of the repeating installation itself at the radio-wave-propagation time 
lag list between a transmitting point and a relay point. As a result of producing time difference 
between the electric wave transmitted from a sending set, and the electric wave to which it 
retransmits a message from repeating installation, a ghost's (multi-pass) time delay difference in 
a receiving point becomes large. 

[0005] In a receiving point, that the time delay difference between the electric wave transmitted 
from a sending set and the electric wave to which it retransmits a message from repeating 
installation becomes the largest is the case where a receiving point is located on the straight 
line which ties a sending set and repeating installation, and see from a sending set and a 
receiving point is located in the direction where repeating installation is opposite. The time delay 
difference in this case becomes what added time amount required for signal processing 
(magnification) of the repeating installation itself the twice of the radio-wave-propagation time 
amount between a sending set and repeating installation. 

[0006] In order to suppress such a time delay difference within the period of the guard interval 
of an OFDM signal, it is necessary to narrow distance of a sending set and repeating installation 
conventionally, or to lengthen the period of a guard interval. Moreover, in the above-mentioned 
conventional relay system, when the ghost (multi-pass) who has a time delay exceeding the 
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period of a guard interval exists, the transmission quality deteriorates rapidly. On the other hand, 
a guard interval is a redundant period and lengthening this period causes the fall of transmission 
capacity. 

[0007] On the other hand, the number network (DFN) of dual tone multifrequencies which uses 
two frequency bands conventionally is proposed (the collection of "examination of ground digital 
broadcast-2 cycle broadcast junction (DFN) by OFDM" 1995 television society annual meeting 
[ besides Aiichiro Tsujiku ] drafts. 277 pages - 278 pages). Since this DFN is a method which 
repeats two frequencies per program by turns, and uses them, deterioration of the transmission 
quality by the ghost is mitigated by adopting this DFN. 

[0008] However, since this DFN uses two frequency bands, frequency use effectiveness is worse 
than SFN, and it is difficult effectiveness to use two frequency bands in the case of the junction 
—of "a program- material; Furthermore,-in-DFN. an addressee needs to choose two frequency bands 
according to a receiving point, needs to receive, and is not suitable for migration reception. 
[0009] This invention was made in view of the above point, and ainis to let a sending set and 
repeating installation offer the sending set and repeating installation which are used for the relay 
system and this which can make small the time delay difference in the receiving point of the 
electric wave transmitted from a sending set. and the electric wave to which it retransmits a 
message from repeating installation in SFN using the same frequency. 

[0010] Moreover, other purposes of this invention are to offer the sending set and repeating 
installation which are used for the relay system and this which shorten long-distanceHzing of 
the disftance of a sending set and repeating installation, or the period of the guard interval which 
is a redundant period, and can enlarge transmission capacity. 
[0011] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, the relay 
system of this invention After modulating the information which a sending set should transmit by 
the predetermined modulation technique, it transmits with predetermined frequency. The 
information which should modulate again and should be transmitted after repeating installation 
receives and restores to the electric wave which the sending set transmitted In the relay system 
which it retransmits a message [ relay system ] using the same frequency as a sending set, and 
makes the transmitted electric wave from both a sending set. and both [ one side or ] receive 
with a receiver a sending set While superimposing the signal for repeating installation for 
repeating installation to retransmit a message, and the signal for receivers for transmitting to a 
receiver directly by hierarchization, it becomes irregular and transmits to the 1st orthogonal 
frequency division multiplex signal. After repeating installation receives the electric wave which 
the sending set transmitted and carries out the separation recovery of the signal for repeating 
installation, it is characterized by becoming irregular again and retransmitting a message as 2nd 
orthogonal frequency division multiplex signal. 

[0012] In this invention, since the signal for receivers turned to the receiver from the sending 
set is overlapped on the signal for repeating installation towards repeating installation, each 
signal can be transmitted to coincidence towards both a receiver and repeating installation from 
the same transmitting section in a sending set. 

[0013] In order to attain the above-mentioned purpose, moreover, the sending set of this 
invention The information which should be transmitted with the delay circuit equivalent to the 
time amount of the sum of the radio-wave-propagation time amount from a transmitting point to 
a relay point, and the signal-processing time amount of repeating installation which carries out 
time delay and outputs the signal for receivers, and the signal for receivers The hierarchy 
modulation circuit which the information which is inputted into a delay circuit, and which should 
be transmitted is inputted as a signal for repeating installation, and assigns the signal for these 
receivers^ and the signal for repeating installation to a bit different, respectively, hierarchizes 
them, and carries out an orthogonal frequency division multiplex modulation, It considers as the 
configuration which has the transmitting section which changes the output modulating signal of a 
hierarchy modulation circuit into a predetermined frequency band, and transmits. 
[0014] The signal for receivers directly turned to the receiving point, without minding repeating 
installation among the signals transmitted from a sending set is the information for which only 
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the time amount which added time amount required for signal processing (magnification, a 
recovery, second change tone) of the repeating installation itself to the radio-wave-propagation 
time amount between a transmitting point and a relay point from the sending set to the signal for 
repeating installation towards repeating installation was delayed by the delay circuit. For this 
reason, in this invention; t^e. transmit timing of the signal for receivers transmitted to a receiver 
can be made mostly in agreement, and these signals serve as the always same contents of 
information from the signal to which it retransmits a message from repeating installation to a 
receiver, and a sending set in a sending set and repeating installation* 

[0015] Consequently, in a receiver, when the time delay difference between the electric wave 
transmitted from a sending set and the electric wave to which it retransmits a message from 
repeating installation becomes the largest, that time delay difference does not exceed the radio- 
wave-propagation time amount between a sending set and repeating installation. Therefore, as 
compared with the conventional relay system, 1/2 or less is the time delay difference between 
the electric wave transmitted from the sending set in a receiver, and the electric wave to which 
it retransmits a message from repeating installation. 

[0016] Moreover, the inside of the time amount which added the signal-processing time amount 
of two or more repeating installation arranged at each relay point in the information which should 
be transmitted at each radio-wave-propagation time amount from a transmitting point to two or 
more relay points of each when a sending set had two or more repeating installation in this 
invention, Since it considers as the configuration set as the delay circuit by making the greatest 
time amount into a time delay and the delay circuit for repeating installation to make mostly in 
agreement the transmitting time of day of a sending set and the time of day which self- 
equipment transmits was established in the input side or output side of a hierarchy demodulator 
circuit. The transmit timing of the signal to which it retransmits a message from two or more 
repeating installation to a receiver, and the signal for receivers transmitted to a receiver from a 
sending set can be made mostly in agreement. 

[0017] furthermore — this invention — a hierarchy modulation circuit — the signal for receivers 
— low — degree side — and although the signal for repeating installation is written as the 
configuration which carries out a hierarchy modulation at a high order side and receiving station 
important point C/N in repeating installation becomes high, the electric wave from a sending set 
is receivable by C/N higher than a common receiver with the repeating installation which can be 
installed in the good place of receiving environments, such as the roof of a building. 
[0018] 

[Embodiment of the Invention] Next, the gestalt of operation of this invention is explained with a 
drawing. 

[0019] Drawing 1 shows the block diagram of the gestalt of operation of the 1st of the sending 
set used for the relay system and this which become this invention, and repeating installation. 
The relay system of the gestalt of this operation has the description in the point that a sending 
set 1 and repeating installation 11 transmit the OFDM signal of the same contents on the same 
frequency, a receiver 25 is the method which receives that OFDM signal, a sending set 1 has the 
hierarchy modulation circuit 3, and repeating installation 1 1 has the hierarchy demodulator circuit 
14. 

[0020] It consists of the transmitted high-frequency sections 4 which a sending set 1 carries out 
frequency conversion of the output signal of the delay circuit 2 delayed in the information which 
should be transmitted, the hierarchy modulation circuit 3 which the information to which the 
output signal of this delay circuit 2 should transmit as a signal a for receivers is inputted as a 
signal b for repeating installation, respectively, hierarchizes these signals, and carries out an 
OFDM modulation, and the hierarchy modulation circuit 3 to magnification and the transmitting 
band of a RF, and transmit through aerial 5. in addition ~ the hierarchy modulation circuit 3 ~ 
the signal a for receivers — low — the signal b for repeating installation carries out a hierarchy 
modulation at a high order (non-receipt at time of low C / N) side at degree (it is ability ready 
for receiving also at the time of a low carrier power pair noise power ratio (C/N)) side. The 
hierarchy modulation circuit 3 consists of a mapping circuit 6, and the reverse fast-Fourier- 
transform (IFFT) circuit 7 and the quadrature modulation circuit 8, as shown in the block diagram 
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of drayving^ . 

[0021] The aerial 12 where repeating installation- 1 1 receives the electric wave 21 from a sending 
set 1, The received radio-frequency head 13 which extracts the signal of a necessary frequency 
band and is amplified from the input signal from aerial 12, The hierarchy demodulator circuit 14 
which carries out the OFDM recovery of the received RF signal from the received radio-, 
frequency head 13, separates the hierarchized signal, and acquires the signal c for repeating 
installation which is a signal by the side of a high order further, It consists of aerial 17 which 
transmits the output RF signal of the modulation circuit 1 5 which carries out the OFDM 
modulation of the signal c for repeating installation, the transmitted radio-frequency head 16 
which changes the output OFDM signal of a modulation circuit 15 into magnification and a high- 
frequency band, and the transmitted radio-frequency head 16 as an electric wave 23. The 
hierarchy-demodulator-circuit-14~consists-of a rectangular demodulator 18, a fast-Fourier- 
transform (FFT) circuit 19. and a distinction circuit 20, as shown in the block diagram of drawing 
3. 

[0022] In addition, let the frequency of the electric wave 23 transmitted from aerial 17 be the 
same frequency as the electric waves 21 and 22 from a sending set 1. Moreover, a receiver 25 
restores to the electric wave 22 transmittecl from the sending set 1, and the electric wave 23 
transmitted from repeating installation 1 1 after reception in aerial 24. 

[0023] Next, drawin g 4 and drawing 5 are combined and referred to about actuation of the 
gestalt of this operation, and it explains to a detail. Drawing 4 (A) is drawing showing the physical 
relationship of the transmitting point 31 that the sending set 1 was installed, the relay point 32 
when repeating installation 11 was installed, and the receiving point 33 which is the location of a 
receiver 25. t1. t2, and t4 show the time delay which the radio wave propagation between the 
transmitting point 31, between the receiving points 33 and the transmitting point 31. and a relay 
point 32 and between a relay point 32 and the receiving point 33 takes, respectively, and t3 
shows the processing time in the repeating installation 1 1 installed at the relay point 32, i.e., a 
time delay required for retransmission of message. 

[0024] At the receiving point 33. the electric wave 34 sent from the transmitting point 31 and 
the electric wave 36 sent from a relay point 32 are received to coincidence. Supposing the 
repeating installation 1 1 installed at the relay point 32 only amplifies the electric wave 35 sent 
from the transmitting point 31 and broadcasts it again now. while the electric wave 34 sent from 
the transmitting point 31. and the electric wave 36 sent from a relay point 32 (t2+t3+t4-t1 ). a 
time delay difference will be produced at the receiving point 33. 

[0025] Drawing 4 (B) is drawing showing the time relation in the receiving point 33 of the signal 
37 of the electric wave 34 at this time, and the signal 38 of an electric wave 36. Although signals 
37 and 38 are signals of the same contents, the time delay difference t5 is produced. This time 
delay difference t5 is said time delay difference (t2+t3+t4-t1 ). Each signal 37 and 38 constitutes 
one symbol from information d1 and a guard interval d2. In an OFDM recovery, the period of the 
die length equivalent to the part of information d1 is extracted from the period of the arbitration 
within this 1 symbol period. 

[0026] In draw ing 4 (B). the recovery section t6 is equivalent to this. However, the time delay 
difference t5 of a signal 37 and a signal 38 is large, and when a signal 37 and a signal 38 are 
compounded, the symbol interference section t7 is produced. In this symbol interference section 
t7. since a symbol with different information is compounded, an error is produced to original 
information after a recovery. That is, when the time delay difference t5 is longer than the period 
of the guard interval d2. the symbol interference section t7 which is equivalent to the time 
difference at least is produced, and an error is produced. 

[0027] The gestalt of this operation sets the time delay difference t5 to (t4-tl) by compensating 
the time delay which is equivalent to a sending set 1 and repeating installation 1 1 showing to 
drawing 4 (A) (t2+t3) for the purpose of not producing this symbol interference section. Drawing 
4 (C) shows the time relation in the receiving point 33 of the signal 37 of the electric wave 34 at 
this time, and the signal 38 of an electric wave 36. As shown in this drawing, the time delay 
difference t5 is shorter than the period of the guard interval d2. and does not produce the 
symbol interference section. 
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[0028] Next, a hierarchy modulation is explained with drawin g 5 . Drawi ng 5 (A) shows the 
constellation of non uniform 16QAM (quadrature amplitude modulation), and four digits in drawing 
show the 4-bit sign assigned to each signal point. 2 bits of high orders of several characters 
each support the quadrant in which each signal point is located, and 2 bits of low order support 
the location of the signal point in each quadrant. Although the distance of each sign is large and 
transmission with low [ C/N ] is possible about 2 bits of high orders, about 2 bits of low order, 
the distance of each sign is small and C/high N is required as compared with 2 bits of high 
orders, therefore — low — a hierarchy modulation is attained by assigning the information on 
degree (it being ability ready for receiving also at the time of low C/N) side to 2 bits of high 
orders, and assigning the information by the side of a high order (non-receipt at the time of low 
C / N) to 2 bits of low order. 
-[0029] Moreover, about-2 bits of high-orders, the same-figure-as the constellation of QPSK (4 
phase phase modulation) shown in drawin g 5 (B) is assigned, therefore, the inside of the signal of 
non uniform 16QAM shown in drawing 5 (A) — low — when what is necessary is to be able to 
receive only the signal of degree (it is ability ready for receiving also at the time of low C/N) 
side, it can process as a signal of QPSK which shows the signal of non uniform 1 6QAM to 
drawingJS (B). 

[0030] Drawing 5 (C) shows the constellation of non uniform 1 6DAPSK (differential amplitude 
phase modulation). Four digits in drawing show the 4-bit sign assigned to each signal point. Also 
in this case, as well as non uniform 16QAM, 2 bits of high orders support the quadrant in which 
each signal point is located, and 2 bits of low order support the location of the signal point in 
each quadrant therefore — the same — low when what is necessary is to be able to receive 
only the signal of degree (it is ability ready for receiving also at the time of low C/N) side, it 
can process as a signal of QPSK which shows the signal of non uniform 16DAPSK to drawing 5 
(B). 

[0031] Information which should be transmitted in a sending set 1 for returning to drawing 1 
again and explaining actuation is carried out 2 ***«s, and predetermined time delay of one side is 
carried out by the delay circuit 2. Let this time delay be the time amount adding the time amount 
(t3 of drawin g 4 (A)) which signal processing of repeating installation 1 1 takes at the time 
amount (t2 of drawing 4 (A)) to which an electric wave 21 spreads between a sending set 1 and 
repeating installation 1 1 . Therefore, in the example shown in drawing 4 (A), this time delay is set 
as (t2+t3), and sets the time delay difference t5 to (t4-t1). The signal delayed by the delay 
circuit 2 turns into the signal a for receivers. By defining the time delay of a delay circuit 2 in 
this way, information can be transmitted from a sending set 1 and repeating installation 11 to the 
same timing. 

[0032] Another side of the information which was distributed two times and which should be 
transmitted is directly supplied to the hierarchy modulation circuit 3 as a signal b for repeating 
installation. The hierarchy modulation circuit 3 receives the above-mentioned signal b for 
repeating installation, and the signal a for receivers from a delay circuit 3 as an input signal, and 
after hierarchizing these, it performs an OFDM modulation. Namely, while the data is assigned to 
each subcarrier which constitutes an OFDM signal in the mapping circuit 6. the signal a for 
receivers which the hierarchy modulation circuit 3 is considered as the configuration shown in 
the block diagram of drawin g 2 . and was inputted, and the signal b for repeating installation the I 
[ which is shown in drawing 5 (A) or drawing 5 (C) ]. and Gauss-Argand plane top which consists 
of a Q-axis — the signal a for receivers, and the signal b for repeating installation 
respectively — low — it hierarchizes by being arranged at a degree and high order side. 
[0033] here, non uniform 16DAPSK of the constellation shown in non uniform 16QAM and this 
drawing (C) of the constellation shown in drawing 5 (A) is used for hierarchization. 2 bits (low 
degree (ready for receiving also at the time of low C/N) side) of high orders are assigned to the 
signal a for receivers, and 2 bits (high order (non-receipt at time of low C/N) side) of low order 
are assigned to the signal b for repeating installation. Consequently, the information (namely, the 
signal a for receivers) towards a receiver 25 serves as ability ready for receiving also at the time 
of low C/N. 

[0034] In drawing 2 . the IFFT circuit 7 has a number equivalent to the number of the subcarriers 
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of a large number which constitute an OFDM signal of complex signal input sections (real part 
input section and imaginary part input section). By inputting into the corresponding input section 
the signal equivalent to the coordinate on I shown in drawin g 5 (A) or this drawing (C) outputted 
from the mapping circuit 6. and the Gauss-Argand plane which consists of a Q-axis. and 
performing a complex inverse Fourier transform The input signal on a frequency shaft is changed 
into the complex signal on a time-axis (data symbol train). This complex signal is made into the 
OFDM signal of high frequency by supplying and carrying out quadrature modulation to the 
quadrature modulation machine 8. 

[0035] After frequency conversion of the OFDM signal taken out from the hierarchy modulation 
circuit 3 is carried out to magnification and a transmit-frequencies band by the transmitted 
radio-frequency head 4 shown in drawing 1 . it is transmitted from aerial 5 as electric waves 21 

-and 22 to-repeating installation 1 l and a receiver 25. 

[0036] In repeating installation 11, aerial 12 receives the electric wave 21 from a sending set 1, 
after extracting and amplifying the signal of a necessary frequency band by the received radio- 
frequency head 13, an OFDM recovery is carried out by the hierarchy demodulator circuit 14, 
and the hierarchized signal is separated. That is, the recovery output of the digital signal 
corresponding to [ make the input signal on a frequency shaft output, when consider as the 
configuration which shows the hierarchy demodulator circuit 14 in the block diagram of drawing 
3 , carry out the rectangular recovery of the input signal with the rectangular demodulator 18, 
the complex signal on a time-axis is obtained, that complex signal is supplied to the FFT circuit 
1 9 and complex carries out a fast Fourier transform, supply this input signal to the distinction 
circuit 20 further, and / one by one ] I and a Q-axIs by the comparison with a threshold is 
carried out. 

[0037] In repeating installation 11, when restoring to a non uniform 16QAM signal and the 
constellation of non uniform 16QAM is the subset of the constellation of 64QAM, it can 
distinguish with the same threshold as the usual 64QAM signal in the distinction circuit 20 as 
what takes eight steps of values at equal intervals in each shaft of the distinction as 64QAM, i.e.. 
I and Q, respectively. 

[0038] a retransmission of message of only the information on the signal b for repeating 
installation by the side of the high order among the information on non uniform 16QAM by which 
the hierarchy modulation was carried out in repeating installation 1 1 sake — required low, 
since the information on the signal a for receivers of degree side is unnecessary Among the 
results of having distinguished the non uniform 1 60 AM signal, the information on a quadrant (2 
bits of high orders shown in drawing 5 (A)) is thrown away, outputs only the information in a 
quadrant (2 bits of low order shown in drawin g 5 (A)), and supplies it to the modulation circuit 15 
of drawing 1 . 

[0039] That is, the hierarchy demodulator circuit 14 is made as [ output / only the signal for 
repeating installation assigned to the high order (non-receipt at time of low C / N) side by the 
hierarchy modulation circuit 3 of a sending set 1 ]. Since repeating installation 1 1 can be 
installed in the good place of receiving environments, such as the roof of a building, and a 
summit of a crest, and it can receive the electric wave 21 from a sending set 1 by C/N higher 
than a common receiver, also by the signal assigned to the high order (non-receipt at time of low 
C/N) side, it is fully mistaken and it can restore to it that there is nothing. 
[0040] The output signal c of the hierarchy demodulator circuit 14, i.e., the signal for repeating 
installation, is supplied to a modulation circuit 15, and after [ which is depended on QPSK here ] 
an OFDM modulation is carried out, it is changed into the same frequency as the electric wave 
21 from a sending set 1 by the transmitted radio-frequency head 16, and Is transmitted from 
aerial 1 7 as an electric wave 23 to a receiver 25. 

[0041] In a receiver 25, the electric wave 22 transmitted from the sending set 1 arid the electric 
wave 23 transmitted from repeating installation 1 1 are received in aerial 24. The electric wave 22 
transmitted from the sending set 1 is the OFDM signal with which each subcarrier was 
modulated by non uniform 16QAM and non uniform 16DAPSK including the information for 
repeating installation, on the other hand, the electric wave 23 transmitted from repeating 
installation 1 1 is the OFDM signal with which each subcarrier was modulated by QPSK, and 
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modulation techniques differ, however — a receiver 25 — the inside of electric waves 22 and 23 
— low. as what is necessary Is just to be able to receive and only the signal of degree (it is 
ability ready for receiving also at the time of low C / N) side was mentioned above Since 
processing can be performed for the signal of non uniform IBQAM of an electric wave 22, or the 
signal of non uniform 16DAPSK as a signal of the same QPSK as an electric wave 23. A receiver 
25 can restore to the signal with vyhich both electric waves were received to coincidence, and 
both were compounded as a signal of QPSK. 

[0042] Thus, according to the gestalt of this operation, since the thing of a sending set 1 and 
repeating installation 1 1 made in agreement [ the timing of information transmission ] is possible, 
when it is the same guard interval period as the former, distance of a sending set 1 and 
repeating installation 1 1 can be lengthened conventionally, and a service area can be expanded. 
-Moreoverrwhen the distance of-a-sending-set-1-and repeating-installation -1-1 is the same as the 
former, it becomes possible to shorten the period of the guard interval which is a redundant 
period, and the amount of information which this transmits can be increased, 
[0043] Moreover, since he is trying to transmit the information which carried out the hierarchy 
modulation to repeating installation 11. the information towards repeating installation 11 can be 
superimposed on the signal turned to the receiving set 25 from the sending set 1, and the circuit 
of dedication can be made unnecessary. 

[0044] Next, the gestalt of operation of the 2nd of the repeating installation which becomes this 
invention is explained. Drawing 6 (A) shows the block diagram of the gestalt of operation of the 
2nd of the repeating installation which becomes this invention. The same sign is given to the 
same component as drawing 1 among this drawing, and the explanation is omitted. By adding a 
delay circuit 43 to the repeating installation 1 1 shown in drawing 1 . the repeating installation 41 
of the gestalt of the 2nd operation shown in drawing 6 (A) presupposes that it is usable, when a 
relay point is plurality. 

[0045] That is, although it is the example shown in drawing 1 in case the number of a 
transmitting point and relay points is one each for the gestalt of the 1st operation, two or rnore 
demands of the relay point may be carried out. Drawing 6 (C) shows the physical relationship 
established two places to the transmitting point 51. as a relay point shows by 52 and 53. In this 
case, the time delay which the radio wave propagation between the transmitting point 51 and a 
relay point 52 takes is t8, and the time delay which the radio wave propagation between the 
transmitting point 51 and a relay point 53 takes is t9. and. as for those time delays t8 and t9, 
also makes those distance not equal equally. 

[0046] In such a case, the time delay of the delay circuit 2 shown in drawing 1 cannot be set to 
a meaning. Then, the repeating installation 41 of the gestalt of this 2nd operation is the repeating 
installation which enabled it to define at a meaning the time delay of the delay circuit 2 shown in 
drawi ng 1 in such a case. In using the repeating installation 41 shown in drawmg e (A), it doubles 
with the time delay of the repeating installation with which the time delay of the sum total which 
added the time delay by signal processing of repeating installation to the time delay which the 
radio wave propagation between a relay point and a transmitting point takes the time delay of 
the delay circuit 2 shown in drawin g 1 becomes max. Consequently, with repeating installation 
other than the repeating installation with which a time delay becomes max, a signal will be 
transmitted to timing earlier than a transmitting point. 

[0047] In the repeating installation 41 shown in drawing 6 (A), in order to prevent a gap of this 
timing, a delay circuit 43 is established in the output of the hierarchy demodulator circuit 14, it is 
delayed and the output recovery signal of the hierarchy demodulator circuit 14 is supplied to a 
modulation circuit 15. The time delay of this delay circuit 43 is set as the difference of the time 
delay of the delay circuit 2 established in the sending set to the time delay of the sum total 
which added the time delay by signal processing of the repeating installation concerned to the 
time delay which the radio wave propagation between the relay points and the transmitting 
points that the repeating installation concerned is located takes. Thereby, the timing of a 
transmitting point and each relay point is in agreement. 

[0048] For example, when it shall be t8 and time amount t3 shall be required in each of relay 
points 52 and 53 for junction processing, the time delay of the delay circuit 2 in the t9> sending 
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set 1 arranged at the transmitting point 51 is set as (t9+t3). and makes information transmit to 
the same timing substantially in drawing 6 (C) from the repeating installation of a relay point 53, 
and the sending set 1 of the transmitting point 51. 

[0049] Furthermore, the time delay of the delay circuit 43 in the repeating installation 41 of a , 
relay point 52 is set as (t9-t8) in this case. Thereby, the transmit timing of the sending set 1 
arranged at the transmitting point 51 and the repeating installation 41 arranged at relay points 52 
and 53, respectively is substantially in agreement. In addition, although both the repeating 
installation shown in drawing 1 by 11 and the repeating installation 41 of the repeating 
installation arranged at a relay point 53 shown in drawin g 6 (A) are usable, in the case of 
repeating installation 41, the time delay of a delay circuit 43 is set as 0. 
[0050] In addition, since a delay circuit 43 is a circuit which delays a digital signal, digital 
lDrocessing"is"possible for it. Specifically memory can be used, it can read with the write-in 
address, and a time delay can be defined according to the difference between addresses. 
Therefore, a setting change of a time delay can be made easily. 

[0051] Next, the gestalt of operation of the 3rd . of the repeating installation which becomes this 
invention is explained. Drawing 6 (B) shows the block diagram of the gestalt of operation of the 
3rd of the repeating installation which becomes this invention. The same sign is given to the 
same component as drawing 1 among this drawing, and the explanation is omitted. By adding a 
delay circuit 47 to the repeating installation 1 1 shown in drawing 1 , like the gestalt of the 2nd 
operation, the repeating installation 45 of the gestalt of the 3rd operation shown in drawing 6 (B) 
presupposes that it is usable, when a relay point is plurality. However, with the gestalt of the 2nd 
operation, although the delay circuit 43 was established in the output side of the hierarchy 
demodulator circuit 14, as shown in drawin g 6 (B), with the repeating installation 45 of the gestalt 
of this 3rd operation, the description is in the point of having established the delay circuit 47 in 
the input side of the hierarchy demodulator circuit 14. 

[0052] Since the time delay of a delay circuit 47 and actuation are the same as that of it of the 
delay circuit 43 of the gestalt of the 2nd operation, explanation is omitted. This delay circuit 47 
can consist of an analog and digital both. In digital processing, a time delay can be defined by the 
writing of memory, and address control of read-out like the gestalt of the 2nd operation. 
Moreover, in analog processing, since processing with a high frequency band is possible, although 
it is also possible to use the delay line by the well-known SAW (surface acoustic waves) 
component and the degree of freedom of a setup of a time delay is low in this case, it can 
"miniaturize. 

[0053] The relay system using the repeating installation 41 and 45 of the gestalt of the above- 
mentioned 2nd and the 3rd operation has the features of being applicable to a relay system with 
two or more relay points while having the same features as the gestalt of the 1st operation. 
[0054] 

[Effect of the Invention] Since each signal can be transmitted to coincidence towards both a 
receiver and repeating installation from the same transmitting section in a sending set according 
to this invention as explained above, the circuit for repeating installation can be made 
unnecessary. 

[0055] According to this invention, the transmit timing of the signal to which it retransmits a 
message from repeating installation to a receiver, and the signal for receivers transmitted to a 
receiver from a sending set by moreover, the thing made mostly in agreement These signals 
write as the always same contents of information in a sending set and repeating installation. As 
compared with the conventional relay system, the time delay difference between the electric 
wave transmitted from the sending set in a receiver and the electric wave to which it 
retransmits a message from repeating installation is made to 1/2 or less. Therefore, in the case 
of the same guard interval period as the conventional relay system, distance of a sending set and 
repeating installation can be lengthened, and it can expand a service area. 
[0056] Moreover, since the period of the guard interval which is a redundant period can be 
reduced, the amount of information to transmit can be made to increase conventionally by the 
case where the distance of a sending set and repeating installation is the same as the 
conventional relay system according to this invention. 
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[0057] Furthermore, the inside of the time amount which added the signal-processing time 
amount of two or more repeating installation arranged at each relay point in the information 
which should be transmitted at each radio-wave-propagation time amount from a transmitting 
point to two or more relay points of each when a sending set had two or more repeating 
installation according to thjs . invention, It considers as the configuration set as the delay circuit 
by making the greatest time amount into a time delay. Repeating installation The transmitting 
time of day of a sending set. The signal to which the delay circuit for making mostly in 
agreement the time of day which self-equipment transmits is established in the input side or 
output side of a hierarchy demodulator circuit, and is broadcast again from two or more 
repeating installation to a receiver, Since it was made to make mostly in agreement the transmit 
timing of the signal for receivers transmitted to a receiver from a sending set. also in the relay 
-system with which two or more repeating installation-exists; the system which does not spoil 
each above-mentioned effectiveness can be built. 

[0058] since [ furthermore. ] the electric wave from a sending set is receivable by C/N higher 
than a common receiver with the repeating installation which can be installed in the good place 
of receiving environments, such as the roof of a building, according to this invention — the signal 
for receivers — low — degree side — and the signal for receivers and the signal for repeating 
installation can carry out the reception recovery of said signal for repeating installation without 
an enough error by carrying out a hierarchy modulation at a high order side. 
[0059] Furthermore, since it is SFN, this invention is compared with DFN, and its frequency use 
effectiveness is good, and it is fundamentally suitable also for migration reception. 
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TECHNICAL FIELD „ . . . 

[Field of the Invention] This invention relates to the sending set and repeating installation which 
are used for the relay system and this to which the sending set and repeating installation which 
are used for a relay system and this are started, especially a receiver receives an orthogonal 
frequency division multiplex signal from both a sending set. and both [ one side or ]. 
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.PRIOR ART ... . . 1. . 

[Description of the Prior Art] As a modulation technique of ground digital broadcast, the 
orthogonal frequency division multiplex (OFDM) method is examined. An OFDM method can 
establish the redundant period called a guard interval, and has very strong resistance as 
compared with the digital broadcasting format of a single carrier method to the ghost (multi- 
pass) of the time delay within this guard interval period. For this reason, the junction by the 
single frequency called a single frequency network (SFN) is attained, and a receiver can receive 
the orthogonal frequency division multiplex signal of the same contents on the same frequency 
from both a sending set, and both [ one side or ]. 

[0003] Moreover, it is also possible to maintain a stable transmission condition to transmission 
and reception in the location to which this is used for and field strength, such as a building 
shadow, falls with the repeating installation (retransmission-of-message equipment) which uses 
the same frequency called a gap filler. 
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EFFECT OF THE INVENTION 

[Effect of the Invention] Since each signal can be transmitted to coincidence towards both a 
receiver and repeating installation from the same transmitting section in a sending set according 
to this invention as explained above, the circuit for repeating installation can be made 
unnecessary. i 

[0055] According to this invention, the transmit timing of the signal to which it retransmits a 
message from repeating installation to a receiver, and the signal for receivers transmitted to a 
receiver from a sending set by moreover, the thing made mostly in agreement These signals 
write as the always same contents of information in a sending set and repeating installation. As 
compared with the conventional relay system, the time delay difference between the electric 
wave transmitted from the sending set in a receiver and the electric wave to which it 
retransmits a message from repeating installation is made to 1/2 or less. Therefore, In the case 
of the same guard interval period as the conventional relay system, distance of a sending set and 
repeating installation can be lengthened, and it can expand a service area, 
[0056] Moreover, since the period of the guard interval which is a redundant period can be 
reduced, the amount of information to transmit can be made to increase conventionally by the 
case where the distance of a sending set and repeating installation is the same as the 
conventional relay system according to this invention. 

[0057] Furthermore, the inside of the time amount which added the signal-processing time 
amount of two or more repeating installation arranged at each relay point in the information 
which should be transmitted at each radio-wave-propagation time amount from a transmitting 
point to two or more relay points of each when a sending set had two or more repeating 
installation according to this invention. It considers as the configuration set as the delay circuit 
by making the greatest time amount into a time delay. Repeating installation The transmitting 
time of day of a sending set, The signal to which the delay circuit for making mostly in 
agreement the time of day which self-equipment transmits is established in the input side or 
output side of a hierarchy demodulator circuit, and is broadcast again from two or more 
repeating installation to a receiver. Since it was made to make mostly in agreement the transmit 
timing of the signal for receivers transmitted to a receiver from a sending set, also in the relay 
system with which two or more repeating installation exists, the system which does not spoil 
each above-mentioned effectiveness can be built. 

[0058] since [ furthermore, ] the electric wave from a sending set is receivable by C/N higher 
than a common receiver with the repeating installation which can be installed in the good place 
of receiving environments, such as the roof of a building, according to this invention the signal 
for receivers — low — degree side — and the signal for receivers and the signal for repeating 
installation can carry out the reception recovery of said signal for repeating installation without 
an enough error by carrying out a hierarchy modulation at a high order side. 
[0059] Furthermore, since it is SFN. this invention is compared with DFN, and its frequency use 
effectiveness is good, and it is fundamentally suitable also for migration reception. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] However, when acting as intermediary using a single 
frequency, in order for the repeating installation formed at a relay point to receive the electric 
wave of a sending set prepared in the transmitting point, to amplify it as it is and to broadcast it 
again, The signal to broadcast again becomes a thing with a time lag required for signal 
processing (magnification) of the repeating installation itself at the radio-wave-propagation time 
lag list between a transmitting point and a relay point. As a result of producing time difference 
between the electric wave transmitted from a sending set, and the electric wave to which it 
retransmits a message from repeating installation, a ghost's (multi-pass) time delay difference in 
a receiving point becomes large. 

[0005] In a receiving point, that the time delay difference between the electric wave transmitted 
from a sending set and the electric wave to which it retransmits a message from repeating 
installation becomes the largest is the case where a receiving point is located on the straight 
line which ties a sending set and repeating installation, and see from a sending set and a 
receiving point is located in the direction where repeating installation is opposite. The time delay 
difference in this case becomes what added time amount required for signal processing 
(magnification) of the repeating installation itself the twice of the radio-wave-propagation time . 
amount between a sending set and repeating installation. 

[0006] In order to suppress such a time delay difference within the period of the guard interval 
of an OFDM signal, it is necessary to narrow distance of a sending set and repeating installation 
conventionally, or to lengthen the period of a guard interval. Moreover, in the above-mentioned 
conventional relay system, when the ghost (multi-pass) who has a time delay exceeding the 
period of a guard interval exists, the transmission quality deteriorates rapidly. On the other hand, 
a guard interval is a redundant period and lengthening this period causes the fall of transmission 
capacity. 

[0007] On the other hand, the number network (DFN) of dual tone multifrequencies which uses 
two frequency bands conventionally is proposed (the collection of "examination of ground digital 
broadcast-2 cycle broadcast junction (DFN) by OFDM" 1995 television society annual meeting 
[ besides Aiichiro Tslyiku ] drafts, 277 pages - 278 pages). Since this DFN is a method which 
repeats two frequencies per program by turns, and uses them, deterioration of the transmission 
quality by the ghost is mitigated by adopting this DFN. 

[0008] However, since this DFN uses two frequency bands, frequency use effectiveness is worse 
than SFN, and it is difficult effectiveness to use two frequency bands in the case of the junction 
of a program material. Furthermore, in DFN, an addressee needs to choose two frequency bands 
according to a receiving point, needs to receive, and is not suitable for migration reception. 
[0009] This invention was made in view of the above point, and aims to let a sending set and 
repeating installation offer the sending set and repeating installation which are used for the relay 
system and this which can make small the time delay difference in the receiving point of the 
electric wave transmitted from a sending set, and the electric wave to which it retransmits a 
message from repeating installation in SFN using the same frequency. 

[0010] Moreover, other purposes of this invention are to offer the sending set and repeating 
installation which are used for the relay system and this which shorten long-distance-izing of 
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the distance of a sending set and repeating installation, or the period of the guard interval which 
is a redundant period, and can enlarge transmission capacity. 



[Translation done.] 



http://www4.ipdl.ncipi.gojp/cgi-bin/tran_web_cgi_eije 



2006/10/04 



JP.10-032557.A [MEANS] 



1/7 ^— V 



^ NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words dre not translated. 



MEANS 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, the relay 
system of this invention After modulating the information which a sending set should transmit by 
the predetermined modulation technique, it transmits with predetermined frequency. The 
information which should modulate again and should be transmitted after repeating installation 
receives and restores to the electric wave which the sending set transmitted In the relay system 
which it retransmits a message [ relay system ] using the same frequency as a sending set, and 
makes the transmitted electric wave from both a sending set, and both [ one side or ] receive 
with a receiver a sending set While superimposing the signal for repeating installation for 
repeating installation to retransmit a message, and the signal for receivers for transmitting to a 
receiver directly by hierarchization, it becomes irregular and transmits to the 1st orthogonal 
frequency division multiplex signal. After repeating installation receives the electric wave which 
the sending set transmitted and carries out the separation recovery of the signal for repeating 
installation, it is characterized by becoming irregular again and retransmitting a message as 2nd 
orthogonal frequency division multiplex signal. 

[001 2] In this invention, since the signal for receivers turned to the receiver from the sending 
set is overlapped on the signal for repeating installation towards repeating installation, each 
signal can be transmitted to coincidence towards both a receiver and repeating installation from 
the same transmitting section in a sending set. 

[0013] In order to attain the above-mentioned purpose, moreover, the sending set of this 
invention The information which should be transmitted with the delay circuit equivalent to the 
time amount of the sum of the radio-wave-propagation time amount from a transmitting point to 
a relay point, and the signal-processing time amount of repeating installation which carries out 
time delay and outputs the signal for receivers, and the signal for receivers The hierarchy 
modulation circuit which the information which is inputted into a delay circuit, and which should 
be transmitted is inputted as a signal for repeating installation, and assigns the signal for these 
receivers, and the signal for repeating installation to a bit different, respectively, hierarchizes 
them, and carries out an orthogonal frequency division multiplex modulation. It considers as the 
configuration which has the transmitting section which changes the output modulating signal of a 
hierarchy modulation circuit into a predetermined frequency band, and transmits. 
[0014] The signal for receivers directly turned to the receiving point, without minding repeating 
installation among the signals transmitted from a sending set is the information for which only 
the time amount which added time amount required for signal processing (magnification, a 
recovery, second change tone) of the repeating installation itself to the radio-wave-propagation 
time amount between a transmitting point and a relay point from the sending set to the signal for 
repeating installation towards repeating installation was delayed by the delay circuit. For this 
reason, in this invention, the transmit timing of the signal for receivers transmitted to a receiver 
can be made mostly in agreement, and these signals serve as the always same contents of 
information from the signal to which it retransmits a message from repeating installation to a 
receiver, and a sending set in a sending set and repeating installation. 

[0015] Consequently, in a receiver, when the time delay difference between the electric wave 
transmitted from a sending set and the electric wave to which it retransmits a message from 
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repeating installation becomes the largest, that time delay difference does not exceed the radio- 
wave-propagation time amount between a sending set and repeating installation. Therefore, as 
compared with the conventional relay system, 1/2 or less is the time delay difference between 
the electric wave transmitted from the sending set in a receiver, and the electric wave to which 
it retransmits a message from repeating installation. 

[0016] Moreover, the inside of the time amount which added the signal-processing time amount 
of two or more repeating installation arranged at each relay point in the information which should 
be transmitted at each radio-wave-propagation time amount from a transmitting point to two or 
more relay points of each when a sending set had two or more repeating installation in this 
invention, Since it considers as the configuration set as the delay circuit by making the greatest 
time amount into a time delay and the delay circuit for repeating installation to make mostly in 
agreement the transmitting time of day of a sending set and the time of day which self- 
equipment transmits was established in the input side or output side of a hierarchy demodulator 
circuit, The transmit timing of the signal to which it retransmits a message from two or more 
repeating installation to a receiver, and the signal for receivers transmitted to a receiver from a 
sending set can be made mostly in agreement. 

[001 7] furthermore — this invention — a hierarchy modulation circuit — the signal for receivers 
— low — degree side — and although the signal for repeating installation is written as the 
configuration which carries out a hierarchy modulation at a high order side and receiving station 
important point C/N in repeating installation becomes high, the electric wave from a sending set 
is receivable by C/N higher than a common receiver with the repeating installation which can be 
installed in the good place of receiving environments, such as the roof of a building. 
[0018] 

[Embodiment of the Invention] Next, the gestalt of operation of this invention is explained with a 
drawing. 

[0019] Drawing 1 shows the block diagram of the gestalt of operation of the 1st of the sending 
set used for the relay system and this which become this invention, and repeating installation. 
The relay system of the gestalt of this operation has the description in the point that a sending 
set 1 and repeating installation 1 1 transmit the OFDM signal of the same contents on the same 
frequency, a receiver 25 is the method which receives that OFDM signal, a sending set 1 has the 
hierarchy modulation circuit 3, and repeating installation 1 1 has the hierarchy demodulator circuit 
14. 

[0020] It consists of the transmitted high-frequency sections 4 which a sending set 1 carries out 
frequency conversion of the output signal of the delay circuit 2 delayed in the information which 
should be transmitted, the hierarchy modulation circuit 3 which the information to which the 
output signal of this delay circuit 2 should transmit as a signal a for receivers is inputted as a 
signal b for repeating installation, respectively, hierarchizes these signals, and carries out an 
OFDM modulation, and the hierarchy modulation circuit 3 to magnification and the transmitting 
band of a RF, and transmit through aerial 5. in addition — the hierarchy modulation circuit 3 — 
the signal a for receivers — low — the signal b for repeating installation carries out a hierarchy 
modulation at a high order (non-receipt at time of low C/N) side at degree (it is ability ready 
for receiving also at the time of a low carrier power pair noise power ratio (C/N)) side. The 
hierarchy modulation circuit 3 consists of a mapping circuit 6, and the reverse fast-Fourier- 
transform (IFFT) circuit 7 and the quadrature modulation circuit 8. as shown in the block diagram 
of drawin g 2 . 

[0021] The aerial 12 where repeating installation 11 receives the electric wave 21 from a sending 
set 1, The received radio-frequency head 13 which extracts the signal of a necessary frequency 
band and is amplified from the input signal from aerial 12, The hierarchy demodulator circuit 14 
which carries out the OFDM recovery of the received RF signal from the received radio- 
frequency head 13, separates the hierarchized signal, and acquires the signal c for repeating 
installation which is a signal by the side of a high order further, It consists of aerial 17 which 
transmits the output RF signal of the modulation circuit 15 which carries out the OFDM 
modulation of the signal c for repeating installation, the transmitted radio-frequency head 16 
which changes the output OFDM signal of a modulation circuit 15 into magnification and a high- 
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frequency band, and the transmitted radio-frequency head 16 as an electric wave 23. The 
hierarchy demodulator circuit 14 consists of a rectangular demodulator 18, a fast-Fourier- 
transform (FFT) circuit 19, and a distinction circuit 20, as shown in the block diagram of drawing 
3. 

[0022] In addition, let the frequency of the electric wave 23 transmitted from aerial 1 7 be the 
same frequency as the electric waves 21 and 22 from a sending set 1. Moreover, a receiver 25 
restores to the electric wave 22 transmitted from the sending set 1, and the electric wave 23 
transmitted from repeating installation 1 1 after reception in aerial 24. 

[0023] Next, drawing 4 and drawin g 5 are combined and referred to about actuation of the 
gestalt of this operation, and it explains to a detail. Drawing 4 (A) is drawing showing the physical 
relationship of the transmitting point 31 that the sending set 1 was installed, the relay point 32 
when repeating installation 11 was installed, and the receiving point 33 which is the location of a 
receiver 25. t1, t2, and t4 show the time delay which the radio wave propagation between the 
transmitting point 31, between the receiving points 33 and the transmitting ..point 31, and a relay 
point 32 and between a relay point 32 and the receiving point 33 takes, respectively, and t3 
shows the processing time in the repeating installation 11 installed at the relay point 32, i.e., a 
time delay required for retransmission of message. 

[0024] At the receiving point 33, the electric wave 34 sent from the transmitting point 31 and 
the electric wave 36 sent from a relay point 32 are received to coincidence. Supposing the 
repeating installation 1 1 installed at the relay point 32 only amplifies the electric wave 35 sent 
from the transmitting point 31 and broadcasts it again now. while the electric wave 34 sent from 
the transmitting point 31, and the electric wave 36 sent from a relay point 32 (t2+t3+t4-tl ), a 
time delay difference will be produced at the receiving point 33. 

[0025] Drawing 4 (B) is drawing showing the time relation in the receiving point 33 of the signal 
37 of the electric wave 34 at this time, and the signal 38 of an electric wave 36. Although signals 
37 and 38 are signals of the same contents, the time delay difference t5 is produced. This time 
delay difference t5 is said time delay difference (t2+t3+t4-t1). Each signal 37 and 38 constitutes 
one symbol from information d1 and a guard interval d2. In an OFDM recovery, the period of the 
die length equivalent to the part of information d1 is extracted from the period of the arbitration 
within this 1 symbol period. 

[0026] In drawin g 4 (B), the recovery section t6 is equivalent to this. However, the time delay 
difference t5 of a signal 37 and a signal 38 is large, and when a signal 37 and a signal 38 are 
compounded, the symbol interference section t7 is produced. In this symbol interference section 
t7, since a symbol with different information is compounded, an error is produced to original . 
information after a recovery. That is. when the time delay difference t5 is longer than the period 
of the guard interval d2, the symbol interference section t7 which is equivalent to the time 
difference at least is produced, and an error is produced, 

[0027] The gestalt of this operation sets the time delay difference t5 to (t4-t1) by compensating 
the time delay which is equivalent to a sending set 1 and repeating installation 1 1 showing to 
drawing 4 (A) (t2+t3) for the purpose of not producing this symbol interference section. Drawing 
4 (C) shows the time relation in the receiving point 33 of the signal 37 of the electric wave 34 at 
this time, and the signal 38 of an electric wave 36. As shown in this drawing, the time delay 
difference t5 is shorter than the period of the guard interval d2, and does not produce the 
symbol interference section. 

[0028] Next, a hierarchy modulation is explained with draw ing 5 . Drawin g 5 (A) shows the 
constellation of non uniform 16QAM (quadrature amplitude modulation), and four digits in drawing 
show the 4~bit sign assigned to each signal point. 2 bits of high orders of several characters 
each support the quadrant in which each signal point is located, and 2 bits of low order support 
the location of the signal point in each quadrant. Although the distance of each sign is large and 
transmission with low [ C/N ] is possible about 2 bits of high orders, about 2 bits of low order, 
the distance of each sign is small and C/high N is required as compared with 2 bits of high 
orders, therefore — low — a hierarchy modulation is attained by assigning the information on 
degree (it being ability ready for receiving also at the time of low C/N) side to 2 bits of high 
orders, and assigning the information by the side of a high order (non-receipt at the time of low 
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C / N) to 2 bits of low order. 

[0029] Moreover, about 2 bits of high orders, the same figure as the constellation of QPSK (4 
phase phase modulation) shown in drawin g 5 (B) is assigned, therefore, the inside of the signal of 
non uniform 16QAM shown in drawing 5 (A) — low — when what is necessary is to be able to^ 
receive only the signal of degree (it is ability ready for receiving also at the time of low C. / N) 
side, it can process as a signal of QPSK which shows the signal of non uniform 1 6QAM to 
drawin g 5 (B). 

[0030] Drawing 5 (C) shows the constellation of non uniform 1 6DAPSK (differential amplitude 
phase modulation). Four digits in drawing show the 4-bit sign assigned to each signal point. Also 
in this case, as well as non uniform 16QAM. 2 bits of high orders support the quadrant in which 
each signal point is located, and 2 bits of low order support the location of the signal point in 
each quadrant.-therefore — ^the same — low — when what is necessary is to be able to receive 
only the signal of degree (it is ability ready for receiving also at the time of low C / N) side, it 
can process as a signal of QPSK which shows the signal of non uniform 16DAPSK to drawing 5 
(B). 

[0031] Information which should be transmitted in a sending set 1 for returning to drawing 1 
again and explaining actuation is carried out' 2 ****s, and predetermined time delay of one side is 
carried out by the delay circuit 2. Let this time delay be the time amount adding the time amount 
(t3 of drawing 4 (A)) which signal processing of repeating installation 1 1 takes at the time 
amount (t2 of drawing 4 (A)) to which an electric wave 21 spreads between a sending set 1 and 
repeating installation 11. Therefore, in the example shown in drawin g 4 (A), this time delay is set 
as (t2+t3), and sets the time delay difference t5 to (t4-t1). The signal delayed by the delay 
circuit 2 turns into the signal a for receivers. By defining the time delay of a delay circuit 2 in 
this way, information can be transmitted from a sending set 1 and repeating installation 1 1 to the 
same timing, 

[0032] Another side of the information which was distributed two times and which should be 
transmitted is directly supplied to the hierarchy modulation circuit 3 as a signal b for repeating 
installation. The hierarchy modulation circuit 3 receives the above-mentioned signal b for 
repeating installation, and the signal a for receivers from a delay circuit 3 as an input signal, and 
after hierarchizing these, it performs an OFDM modulation. Namely, while the data is assigned to 
each subcarrier which constitutes an OFDM signal in the mapping circuit 6. the signal a for 
receivers which the hierarchy modulation circuit 3 is considered as the configuration shown in 
the block diagram of drawing 2 , and was inputted, and the signal b for repeating installation the I 
[ which is shown in drawing 5 (A) or drawing 5 (O) ], and Gauss-Argand plane top which consists 
of a Q-axis — the signal a for receivers, and the signal b for repeating installation 
respectively — low — it hierarchizes by being arranged at a degree and high order side. 
[0033] here, non uniform 16DAPSK of the constellation shown in non uniform 16QAM and this 
drawing (0) of the constellation shown in drawing 5 (A) is used for hierarchization, 2 bits (low 
degree (ready for receiving also at the time of low 0 / N) side) of high orders are assigned to the 
signal a for receivers, and 2 bits (high order (non-receipt at time of low C / N) side) of low order 
are assigned to the signal b for repeating installation. Consequently, the information (namely, the 
signal a for receivers) towards a receiver 25 serves as ability ready for receiving also at the time 
of low C / N. 

[0034] In drawing 2 . the IFFT circuit 7 has a number equivalent to the number of the subcarriers 
of a large number which constitute an OFDM signal of complex signal input sections (real part 
input section and imaginary part input section). By inputting into the corresponding input section 
the signal equivalent to the coordinate on I shown in drawing 5 (A) or this drawing (0) outputted 
from the mapping circuit 6, and the Gauss-Argand plane which consists of a Q-axis. and 
performing a complex inverse Fourier transform The input signal on a frequency shaft is changed 
into the complex signal on a time-axis (data symbol train). This complex signal is made into the 
OFDM signal of high frequency by supplying and carrying out quadrature modulation to the 
quadrature modulation machine 8. 

[0035] After frequency conversion of the OFDM signal taken out from the hierarchy modulation 
circuit 3 is carried out to magnification and a transmit-frequencies band by the transmitted 
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radio-frequency head 4 shown in dr awin g 1 , it is transmitted from aerial 5 as electric waves 21 
and 22 to repeating installation 1 1 and a receiver 25. 

[0036] In repeating installation 11, aerial 12 receives the electric wave 21 from a sending set 1, 
after extracting and amplifying the signal of a necessary frequency band by the received radio- 
frequency head 13, an OFQM recovery is carried out by the hierarchy demodulator circuit 14, 
and the hierarchized signal is separated. That is, the recovery output of the digital signal 
corresponding to [ make the input signal on a frequency shaft output, when consider as the 
configuration which shows the hierarchy demodulator circuit 14 in the block diagram of drawing 
3 , carry out the rectangular recovery of the input signal with the rectangular demodulator 18, 
the complex signal on a time-axis is obtained, that complex signal is supplied to the FFT circuit 
19 and complex carries out a fast Fourier transform, supply this input signal to the distinction 
circuit-20"further, and / one by one ] I and a Q-axis by the-comparison-with a threshold is 
carried out. 

[0037] In repeating installation 11, when restoring to a non uniform 16QAM signal and the 
constellation of non uniform 1 6QAM is the subset of the constellation of 64QAM. it can 
distinguish with the same threshold as the usual 64QAM signal in the distinction circuit 20 as 
what takes eight steps of values at equal intervals in each shaft of the distinction as 64QAM, i.e.. 
I and Q, respectively. 

[0038] a retransmission of message of only the information on the signal b for repeating 
installation by the side of the high order among the information on non uniform 1 6QAM by which 
the hierarchy modulation was carried out in repeating installation 1 1 sake — required low. 
since the information on the signal a for receivers of degree side is unnecessary Among the 
results of having distinguished the non uniform 16QAM signal, the information on a quadrant (2 
bits of high orders shown in drawing 5 (A)) is thrown away, outputs only the information in a 
quadrant (2 bits of low order shown in drawin g 5 (A)), and supplies it to the modulation circuit 15 
of drawing 1 . 

[0039] That is, the hierarchy demodulator circuit 14 is made as [ output / only the signal for 
repeating installation assigned to the high order (non-receipt at time of low C / N) side by the 
hierarchy modulation circuit 3 of a sending set 1 ]: Since repeating installation 1 1 can be 
installed in the good place of receiving environments, such as the roof of a building, and a 
summit of a crest, and it can receive the electric wave 21 from a sending set 1 by C/N higher 
than a common receiver, also by the signal assigned to the high order (non-receipt at time of low 
C/N) side, it is fully mistaken and it can restore to it that there is nothing. 
[0040] The output signal c of the hierarchy demodulator circuit 14. i.e.. the signal for repeating 
installation, is supplied to a modulation circuit 15, and after [ which is depended on QPSK here ] 
ah OFDM modulation is carried out, it is changed into the same frequency as the electric wave 
21 from a sending set 1 by the transmitted radio-frequency head 16, and is transmitted from 
aerial 1 7 as an electric wave 23 to a receiver 25. 

[0041] In a receiver 25, the electric wave 22 transmitted from the sending set 1 and the electric 
wave 23 transmitted from repeating installation 1 1 are received in aerial 24. The electric wave 22 
transmitted from the sending set 1 is the OFDM signal with which each subcarrier was 
modulated by non uniform 16QAM and non uniform 16DAPSK including the information for 
repeating installation, on the other hand, the electric wave 23 transmitted from repeating 
installation 1 1 is the OFDM signal with which each subcarrier was modulated by QPSK, and 
modulation techniques differ, however — a receiver 25 — the inside of electric waves 22 and 23 
— low, as what is necessary is just to be able to receive and only the signal of degree (it is 
ability ready for receiving also at the time of low C/N) side was mentioned above Since 
processing can be performed for the signal of non uniform 16QAM of an electric wave 22, or the 
signal of non uniform 16DAPSK as a signal of the same QPSK as an electric wave 23, A receiver 
25 can restore to the signal with which both electric waves were received to coincidence, and 
both were compounded as a signal of QPSK. 

[0042] Thus, according to the gestalt of this operation, since the thing of a sending set 1 and 
repeating installation 1 1 made in agreement [ the timing of information transmission ] is possible, 
when it is the same guard interval period as the former, distance of a sending set 1 and 
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repeating installation 1 1 can be lengthened conventionally, and a service area can be expanded. 
Moreover, when the distance of a sending set 1 and repeating installation 1 1 is the same as the 
former, it becomes possible to shorten the period of the guard interval which is a redundant 
period, and the amount of information which this transmits can be increased. 
[0043] Moreover, since he is trying to transmit the information which carried out the hierarchy 
modulation to repeating installation 11. the information towards repeating installation 11 can be 
superimposed on the signal turned to the receiving set 25 from the sending set 1 , and the circuit 
of dedication can be made unnecessary. 

[0044] Next, the gestalt of operation of the 2nd of the repeating installation which becomes this 
invention is explained. Drawing 6 (A) shows the block diagram of the gestalt of operation of the 
2nd of the repeating installation which becomes this invention. The same sign is given to the 
- same -component-as- drawing 1 -among this drawing, and the explanation is omitted. By adding a 
delay circuit 43 to the repeating installation 1 1 shown in drawin g 1 . the repeating installation 41 
of the gestalt of the 2nd operation shown in drawing 6 (A) presupposes that it is usable, when a 
relay point is plurality. 

[0045] That is, although it is the example shown in drawing 1 in case the number of a 
transmitting point and relay points is one each for the gestalt of the 1st operation, two or more 
demands of the relay point may be carried out Drawing 6 (C) shows the physical relationship 
established two places to the transmitting point 51, as a relay point shows by 52 and 53. In this 
case, the time delay which the radio wave propagation between the transmitting point 51 and a 
relay point 52 takes is t8, and the time delay which the radio wave propagation between the 
transmitting point 51 and a relay point 53 takes Is t9, and. as for those time delays t8 and t9, 
also makes those distance not equal equally. 

[0046] In such a case, the time delay of the delay circuit 2 shown in drawing 1 cannot be set to 
a meaning. Then, the repeating installation 41 of the gestalt of this 2nd operation is the repeating 
installation which enabled it to define at a meaning the time delay of the delay circuit 2 shown in 
drawin g 1 in such a case. In using the repeating installation 41 shown in drawin g 6 (A), it doubles 
with the time delay of the repeating installation with which the time delay of the sum total which 
added the time delay by signal processing of repeating installation to the time delay which the 
radio wave propagation between a relay point and a transmitting point takes the time delay of 
the delay circuit 2 shown in drawing 1 becomes max. Consequently, with repeating installation 
other than the repeating installation with which a time delay becomes max, a signal will be 
transmitted to timing earlier than a transmitting point. 

[0047] In the repeating installation 41 shown in drawing 6 (A), in order to prevent a gap of this 
timing, a delay circuit 43 is established in the output of the hierarchy demodulator circuit 14, it is 
delayed and the output recovery signal of the hierarchy demodulator circuit 14 is supplied to a 
modulation circuit 15. The time delay of this delay circuit 43 is set as the difference of the time 
delay of the delay circuit 2 established in the sending set to the time delay of the sum total 
which added the time delay by signal processing of the repeating installation concerned to the 
time delay which the radio wave propagation between the relay points and the transmitting 
points that the repeating installation concerned is located takes. Thereby, the timing of a 
transmitting point and each relay point is in agreement. 

[0048] For example, when it shall be t8 and time amount t3 shall be required in each of relay 
points 52 and 53 for junction processing, the time delay of the delay circuit 2 in the t9> sending 
set 1 arranged at the transmitting point 51 is set as (t9+t3), and makes information transmit to 
the same timing substantially in drawing 6 (C) from the repeating installation of a relay point 53, 
and the sending set 1 of the transmitting point 51. 

[0049] . Furthermore, the time delay of the delay circuit 43 in the repeating installation 41 of a 
relay point 52 is set as (t9-t8) in this case. Thereby, the transmit timing of the sending set 1 
arranged at the transmitting point 51 and the repeating installation 41 arranged at relay points 52 
and 53. respectively is substantially in agreement. In addition, although both the repeating 
installation shown in drawing 1 by 1 1 and the repeating installation 41 of the repeating 
installation arranged at a relay point 53 shown in drawing 6 (A) are usable, in the case of 
repeating installation 41, the time delay of a delay circuit 43 is set as 0. 
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[0050] In addition, since a delay circuit 43 is a circuit which delays a digital signal, digital 
processing is possible for it. Specifically memory can be used, it can read with the write-in 
address, and a time delay can be defined according to the difference between addresses. 
Therefore, a setting change of a time delay can be made easily. 

[0051] Next, the gestalt of .operation of the 3rd of the repeating installation which becomes this 
invention is explained. Drawing 6 (B) shows the block diagram of the gestalt of operation of the 
3rd of the repeating installation which becomes this invention. The same sign is given to the 
same component as drawing 1 among this drawing, and the explanation is omitted. By adding a 
delay circuit 47 to the repeatihg installation 1 1 shown in drawin g 1 , like the gestalt of the 2nd 
operation, the repeating installation 45 of the gestalt of the 3rd operation shown in drawing 6 (B) 
presupposes that it is usable, when a relay point is plurality. However, with the gestalt of the 2nd 
operation, although the delay circuit 43-was established in the-output-^side- of the hierarchy 
demodulator circuit 14, as shown in drawin g 6 (B), with the repeating installation 45 of the gestalt 
of this 3rd operation, the description is in the point of having established the delay circuit 47 in 
the input side of the hierarchy demodulator circuit 14. 

[0052] Since the time delay of a delay circuit 47 and actuation are the same as that of it of the 
delay circuit 43 of the gestalt of the 2nd operation, explanation is omitted. This delay circuit 47 
can consist of an analog and digital both. In digital processing, a time delay can be defined by the 
writing of memory, and address control of read-out like the gestalt of the 2nd operation. 
Moreover, in analog processing, since processing with a high frequency band is possible, although 
it is also possible to use the delay line by the well-known SAW (surface acoustic waves) 
component and the degree of freedom of a setup of a time delay is low in this case, it can 
miniaturize. 

[0053] The relay system using the repeating installation 41 and 45 of the gestalt of the above- 
mentioned 2nd and the 3rd operation has the features of being applicable to a relay system with 
two or more relay points while having the same features as the gestalt of the 1st operation. 
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I.This document has been translated by computer. So the translation may not reflect thie original 
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2.9|c%a|e3)e shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS , 

[Brief Description of the Drawings] 

[Drawin g 1] It is the block diagram of the gestalt of operation of the 1st of this invention. 
[ Drawing 2] It is the block diagram of an example of the hierarchy modulation circuit in drawing 

i: i 

[Drawing 3] It is the block diagram of an example of the hierarchy demodulator circuit in drawing 

i . 

[Drawin g 4] It is the explanatory view of the physical relationship of the transmitting point in a 

relay system, a relay point, and a receiving point, and the time relation of a signal. 

[Drawing 5] It is a constellation Fig. explaining the hierarchy modulation circuit in drawin g 1 . 

[Drawing 6] They are the block diagram of the gestalt of the 2nd and operation of the 3rd of the 

repeating installation of this invention, and explanatory views, such as radio-wave-propagation 

time amount of a transmitting point and a relay point. 

[Description of Notations] 

1 Sending Set 

2 Delay Circuit 

3 Hierarchy Modulation Circuit 

4 Transmitted Radio-frequency Head 

6 Mapping Circuit 

7 Reverse Fast-Fourier-Transform (IFFT) Circuit 
. 8 Quadrature Modulation Machine . 

11. 41, 45 Repeating installation 

13 Received Radio-frequency Head 

14 Hierarchy Demodulator Circuit 

15 Modulation Circuit 

1 6 Transmitted Radio-frequency Head 

1 8 Rectangular Demodulator 

1 9 Fast-Fourier-Transform (FFT) Circuit 

20 Distinction Circuit 
21-23 Electric wave 
25 Receiver 

31 51 Transmitting point 

32. 52, 53 Relay point 

33 Receiving Point 

43 47 Delay circuit 

The signal for receivers 

b. c Signal for repeating installation 

d1 Information 

d2 Guard interval 
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[0017] JEfc. 3^^t?SiPg®^igIiIffi*i, Sft^ 

50 ffl<t-^tt<6i>:ffli«:. ifi-z>, fprniksmm^itw-xmicfs 



C4) 

5 

^(cgg-r -set *swtg^c *«ii^g-c«. -^(o^im 

[0018) 

[0 0 1 9 ] s 1 B*^KJi«,*»??^c;cnK:^ 
i tti«^B 1 1 im-m&wcvm-^^o o f d m«# 

[0020] 1 «. e^if '<#««i%isgr 4 

natLx, t. tcBM-r^^mntiupm^mmm^ b t 

U-C-eti-etiA^^ti-r. Cti5)i©<l#=fel^lgfkL0F 
D MSS3-r ^HBSSPSe 3 1 . l>gJS^IeIK 3 omt) . 

•A (.mM^'^tmu'^'^Mt (c/N) i^fcsft^ 

iEKiE7-';iSaft ( I FFT) H8S7iii:32^iS3@B 

[002 1 ] ct^HS^S 1 1 ^ftS^fll 1 3!»e>(OfSilS2 
l^Sft-T'S^'mi 2.!:. 2*'6©Sft<l-^ 30 

as 1 3 i . SliiKS jSS5 1 3 €> ©SdHS iS^l-^* O 

m<Dm^vi>i>'pm^smmn cim^m^M^ i 

4<!:. *«i^ffl^t^c?:OFDM^^-r^.^lilS51 
5 i. ^Sl@e 1 5 0tli:t)OF DM«-^=&Jt1iaR!:/i^^ 

6©ffl:'3»SiKfi-^4«2S2 3 <»: L-ciiUfrssE^i® 1 

3©-/n i'^K^'f <fc^fC, it?5«^§ 1 8 <»: , 1^2 40 
7-';xgCM (FFT) @8S1 9i. ^JSUiHlKZ 0*»6 

[0022] Jiij. ^t^^i 7ifiibmm^rii,m^2 s 

(DSiS^B. 3iHiilgl*'6©^jS2 lRZf2 2tmC 
mamtiri,. $/c. S<tt52 5B. iHft^g 1*^6.^1 
ftStvfca«2 2icfJili«ai l3!P63l(t5*a/cS«2 
3 <t ^rS^ifi® 2 4 -C^fi^^T 

[0023] c<Dm&<mm<omiFic':>{,^x. ^ 
4au!H5*###ML'ri$ifflK:gi?«-r-s. ei4 (a) 
. \tms^ itfissss tifcmmi^ 3 1 . tpm^ ii tfi so 
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^Snfc«aL=&3 2 . $<i*52 5©fig-C*SS<tiS 
3 3<Dfi[SK^S?rn^Tia-C*»3. tl, t2S?:ft4« 
-€-n-en^M*3 1 iS^i.-ss 3©H. iilftJ^.3 1 fP 

i».*3 2CDH. sc;'p«L#.3 2 is«i^,3 3 (omonm 
^tcg-r •siisi^iffl*^^. 1 3 ittpm^s 2 (csa 

$n;rctt3«ilgl l-c©«iSi«ra. 

[0024] S<t.'^.3 3-C«. SS*3 1 *»6SI6n-C 
<-S«g 3 4 i 3 2 *i e>ill e>n-C < -E. ^iR 3 6 i 
?rPFB#tcS{rr-S, l^S, tt3iftji^,3 2{CSa§4T.:fc*« 

^ 1 1 1 *>6Sie>nT#fc«jg3 5 =&#tc 

«i^«,#.3 1 *»6jM6nT < SSjg3 4 i . 2 
ip^mhtiX< 5>m?fi3 6 t©BIK ( t 2 + t 3 + t 4 

-t 1) asssi^ra^^r^r*. 

[ 0 0 2 5 ] 04 (B) ltC<Dt^<Dm&3 4©^t-^3 
7 im2g3 6©<I#3 8 <i:<DS«.#.3 3K:4sW*^Ba 

5 BB?^?^^raM (t2+t3+t4-tl)-C 

*-2>. *nenc!:Hi#3 iRifs sitmtd i i*'- k 

-f^dfw^jbd 23&>% li^>#.'l'«:»fiRL/r<r>S. OF 

[002 6] 04 (B) {C*Jl.»-C». «3iEffflt 6*sc 

ntCtiSf'S. Ltf^V. m-^3 7 i<l#3 8 i©i®SB# 
raSt 5 <t#3 7i<l-^3 Siis^^Sn/c 

jK-rt/fa^^EIB t 7 -Cti, •5.1t«*^^-^-»*^-'^*^ 

[0027] :*:^©?gSI«CC??i^>3jC;HJB^^Era?r 

i4i«Slgl 1 tiCJ:K>m4r (A) (C5^r ( t 2 + t 
3) k:ti^-r2.3lS^ra©««*tf^C<!:(Cj:»5. iiS 
B#HMt5=& (t4-t 1) tri>i><OVlbi>. EI4 
(C) «CCr)itO«?S3 4CC)<t-^3 7i^iR3 6©<i 
^3 8t<D^m!^.3 3iCi5»i>^Sm%^7ril,Xi,^i>, 

mmvifikir-t: '3 ic. SSB#RaM t 5 *5*'- F > 5^ -^-t 
ji'd2CDWB<fcDts<. e^>jjf.'i^^ra?:4i:* 

[0028] yctc. KBg:iatcoc»-ca5 t^^tcsiiB-r 

5. 05 (A) B>'>a— 7*— Al 6QAM (i^Sti 

CD4tff©Si?:BS«#.'^,«:fO<3S-C6tlfc4 h©^? 

s®?^±fit2tr^» i-«sm#.#,*5iigt- -2, 



'X (eC/NB$fcS<tpJfi|) lW©1t«?:±fi2tr5' htC 
SOO^T. ifiPX (fiC/Nli#KBS<i:^fife) 

[0 0 29] $fc. ±tii2hr?»>«:-:>l,>t:». H5 
(.B-)-(C5^TQ P S K ( 4 ffiiiffi^SI) ©3 a? U- 

(A) K:S^-r^>a-7*-A 1 6QAM©<t#©^> 

■C#n«J:(,itS-^«:«. y>a.j::7*-Al 6QAMO 
{ammb (B) K:^-rQPSK©«#<!:L/-C«!:a€r?f 

[0 0 3 0 ] us (C) l 6 DAP 

SK (MSbJitiffitg^ia) ©3>x^u— >3>*^-r 

-Al 6QAM<!:ISH:< , ±fii2tff h «SM#i=^,*i{4 

©■^.•^^©aatc^Hei/Ti,*^. S£ot, Ei^tcisyic (e 

C/N^fcSffi'STte) l!!l©«-^©;5F*5«<fC*ntfJ:t» 
ti^KtJ. 6 DAPSK©«#^ia 

5 (B) tCS^f QPSK©^#il/-CftM«:tf^ Ci*s 

[003 1 ] Siy^ 1 {cMorSif'ptcoi^rsiqg-r'S 
ec. ^Hiiigifc*j(,»-c. eiiT-<#ff«tt2^igs 

-^t3:jEl@B2K:J:»)^SmFraiiii3n4. c© 
iiSI^IBJtt. iiif «S I t If i»Slg 1 1 <!:©P5«:®S? 2 
l*s^-r?>B#H (04 (A) ©t 2) CC. 43«ligSl 

i©<i#jaffitcs-rs^ (124 (A) ©t 3) ^ws. 

L/fc^Pai-r-5). fif-sr. 04 (A) {c5^LfcF«-Cli. 

c©iiii^rja ( 1 2 + 1 3 ) (c^^n. jsi^rsM 

t 5* (t 4-t 1) ii3SHlK2K:J:>3iBlS 
^?:C©J:5«:5E&i.CiK:cfc»3. ilHl^Sli*« 

[0 0 3 2 ] 2^^Esnfce*t-'<tit^©<6:&». * 

PtaiEPSIS3»±§5©4i«lllgS^ji#b<!:jSS@ 
|itSS3Siai53ttia2©:^CJ v i'HK^-ritfiJSi snT 

ffi^?^'^-€-©f'-a»3!rii«f)ffie>n?.ii^cc. as (a) 

X«E 5(C) tc^-r I . QI4*» h f£ 5a3R¥®±{C . 
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(0 03 3] CCr. ^JS<fc{CB05 (A) K:^RL?c3 
>J^^U->'3>©>'>^— :7 *— A 1 6QAM-?>. 151 
H (C) (CS^L'A::3>;^afU-e^3>©>'>-3.— 7*- 
Al 6DAPSK*sfigffiSia. «(l«ffl<t#a{C«±fit 
2tf-y h ((EX (fiC/N^*>Sfi^) fflU) 4ffl»?S 
r. itJ«li|gffi<i-^bK:»Tfi.2 fcf:? h iM'Jfi ({5C/ 

. ^2 S'slPjltfctf^ S<i«ffl^#a) «. 

10 fiC/N^«:fcS<toItgi^tS. 

[0 0 3 4 ] S2«:*Jli-C. 1FFT@K7»6fDM 

ji#=£«eE-r-s^?K©ffiitjK©iSK:ti^r^>iK©a*<i 

1^1! (C) {CS^lxfcl, Q«i*6ft4lSSR^ffi±©EI« 

K:ffl^-r5><I#*^. >i*i£:^2.A:t»a5K:A^snra^© 
a!7 - y i^?rtT ^ C i «C J: •) . ^SaStt±©A^<t 
■#t:^a«±©ffi3Rm-^ (f'-^»i/>7KJl'f>J) (c^-r 
^. c: ©ffifSH-^tiiti^iSS 8 (c^*&$ nrfi^W 

20 §n^)C<i:(CJ:0. WSiKf^©OFDM{i-^i$tlS. 
[0035] |igB^^lHlK3 JrOKOtBSn/cOFDM 
<B-^», 0i{c5^LfcilHiii;Jl«a54K:J:OititiiS.y-'i^ 

ai 1RC^S<1«2 5K:*tl/-cmjS2 1, 2 2iL-C2l 

[0 036] *atSlg 1 1 (C*Jt>r«. ^(ti^ 1 
©Sj&2 1 43£ifS 1 2 CCJ: OSdU. SillKSJSSP 1 

3t?^sjs«3a^«©e#?raa. leei/fcatciigBtg 

iSlHiSSl 4«Cj:D0FDMfflPL, 5 n:^c<t#5: . 

30 ^gtfs. -r^cfc^. ^eaiaisiggi 4»H3©r?'at. 

8 (CO: •? itS[ai8L-CNFiai*±©1g^fi-^*». -5-©is 
»fi#=&FFT@g8l 9K:^brffi3g©li5il7-'Jx 
^3-i*-5)Citc<l:t). S?SgK*ili±©«<Hi#*tH:tJ3 
•I*. H«:c©S<Hs-^*«3iJI3K2 0(C«t&l/TJIIK>Jl/ 
tc^fiii©lt^{cj:0 1. Q«|{C*fl5Lytf*-/2^*^KS 

[0037] *«^Hl lK:*ji>r. 
1 6QAMfi#*aiS-r?.JS^> y>:zji7*-A16 
40 QAM©3^';^3»U-i'3>*S6 4QAM©3>;^5! U 
— >3>©SP^*^-C*-5.*i^(Cli. *IJSIJ|HIK2 0-C» 
6 4QAM<!:l/T©JR«!l. 0$ ») I . Q©Sf*«Ctel,»-C 

-€-n-en^paFS©8eiit©«i%i*fc©<i:LT, a^© 

6 4 QANHi#<!:PI«©l/#».»ffiK:J: omiir^ C iJiS 

[0 038] ^n&^m. 1 1 tcfci»r«, FiB^sn/c 

y>rLji7*-Al 6QAM©1tfB©^'%. ir^ffll©4^ 
iS*lSffi<t# b ©1t«©**5WSim©fc**C£^-C* 

fi;xffld©S^ffi<i-^a©ltlgii:FS-c4>?.©-c> 

50 *-A 1 6 QAM(i-^*«J5!lbfcie*©5 
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^. (as (A) ^mVtei±&2lfv h) it 

mr^tl. ^KBrtcDtflg (135 (A) fC^bfcTtiL2f 
5- h) ©**tli*L. laiCDSliilHlSl S'N^fi. 

[0039} -rtttt^ . vsmmmmm i-4 i 

'^2 1 ?r"s®r-SC t*s-CtiCD-C. (fiC/N 10 

•5 < SS-r -5. C <»: *i-Clf .5. 
[ 0 0 4 0 } KemPlHiK 1 4 <Diti:tl<t-^. OS I) 

t^mmn c liSSlIilK i 5 k:«*§3 ii. c c-CQ P s . 
K{cJ:.SOFDMS:sai3n:fe«. ^ISSSJ^I BtCj: 

1 7 ;!p6S<i8l2 5 VL^LX^^2 3 i briUft 

[0 04 1 ] S{i«2 StCiJC^-CB. ^SgliP?.i3l 
m$n/<:«li£2 2^4'ittigSl l>6i^Sti:^cm2£^2 20 

3i=i:^«iia2 4-c«frr4. j^iisi*>6Si^§ti 

Al 6QAM-«'-^>^-7*-A 1 6 DAP SKT&JS 

Pi3nfcOFDM<i#-C*»). L/3!p 
S«t»2 5-CWS?g2 2&af2 3©^t.iEX (fiC 

Itr^Lftii^tC. SSig^2 2 0y>JL::^7i--A 1 
6QAMC[>«#. *€>l»{*-'i'^-7*-A 1 6 DAP 30 
SKO^-^*. fi»2 3<i:l5DQPSK<D^#iLT«l 

CCS<iUrM^*5^eK2*i?c<t-f <&Q P S KcrXt#i 0 

[ 0 0 4 2 ] coj: ^ tc. comsojgjSfcjrnti, 21 . 
m^m. 1 i 1 1 t<mm^<o^ s > 

aS-ti.5C<!:3&5pII|g-C*-S/c8i>. Sf^il^t;**- K -Y > 

[0 04 3] Sfc. *atiggl l^«|igg^iSL/ctf« 
g2 5-Nrfin:tfc<i^«:c»ii»s^i i^m-ifc'm.^ms. 

[0044] AiC. *^tCJ5: S4i«ISa<D^2 ©lt*S 
<Z)B,^tcr3t,iraSI^T-5>. (A) »^:%ig{c^c-5tp 
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^=s-^-r-5>. S6 (A) «:5^-rm2©iiife©?esi©4iiS 

^g4 1 «. 01 iCmUctpmmm 1 1 K:jl5i@ffi4 3 

[0 04 5 ] -r^itJ^, mi(>CTr:Ltcf^l(DmM<Dm^ 

ai^AiS»5*S*l4JS^*>*»)^*. B6 (C) 
8L^.*i5 2SCf 5 3-C^TSn< . ^.'^,5 1 ICMLX2 
ffl^SWe.n/cfi£SH»?:m-r. C©«^. ^*5 1 

^cii^dirs 2©ra©st^eifi(cs-r-&issEi^ia»t 8 

immt t 9 -c* 0 , -?-n6©S55^pa t s sd^ 1 9 « 

[0 04 6] C©J:^:r.ClS-^(C», m 1 (C^L/c^a 
882©J15I^ra?:— SfC5cit)-5>Ci«-Ct^CI,^ -^C 

r. c 2 ©Jlife©?^SI©*»^ 4 Ui. c©i5 
^cTift^tc . miiCTfkv tcMmaa 2 ©fSii^iai^— £CC 

(A) {C^L//cimS^S4 l^fiEfflrStC^ortt. 0 

1 ic^ L ttmsM^ 2 osw^m^. 'mj^.tm^!^, t 

[0 04 7] 06 (A) «:^-r4'«I^B4 1 -CJi. C© 

if-f 5>i/©rti*i»±-r-sfc*«:. ^iaEg4 3*s|ig 
umpsss 1 4©fcB*fcgwe>n. ptgrn^Hss 1 4© 
iij:t»asfi-^*jiSLt:^sa@Bi sKtftt&f c© 

^lil!S4 3©^l^f3». mnL'Pfim&ifi&&-ri>'P 

imtsicM Lx<mm^'^Si» ^titcMmmfS 2 ©s 

[0 04 8] mtf. 06 (C) {C4SC»-C, t 9>t 8 
•C*0, tfi«t*5 2RCX5 3©-t*a^n«:tet>r 

*i»*!iS©fcJ!t>mF^t 3*gf -5.fc©i-r-5.i;. jlUt 

j^.5 1 icmmt£titcmmmsifH<Dmmsim2<Di^m 

ra« ( t 9 + t 3 ) tcS3£$n. tpai*5 3©4'i|{li?g 

isni*5 KDmmmm.1 tJtpenswtcracif'fs^ 

[0049] Mtc. C©lg^. *iK*5 2 ©*«IS^4 
1 F*3©S@lilBS4 3 ©3Sl^jl» ( t 9 - t 8 } ecgast 

sn-s. cnccifj. 2Ht.^,5 1 (cEgsnfciM^iig 
1 i cfiiBt* 5 2 sc; 5 3 {c^en-etaiBgS n/c^jfiti^a 
4 i©sim*-^ s^tJ'j&^MWfc^-rs. ftte. 
j=s5 3 tcieg$n-5.ciiaisig«0 1 «c 1 1 vmutcipm 

l^i. 0 6 (A) tC^Ufccfi«l$ia4 l©l,>-mfeffi 
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[0050] Jii6\ msmmA 3 ^ v>^}vm-^^m 

[005 1 ] 'XK. *^?5tCfi€,*a^g<Dm3 cdHJS 

<mmic-o[.^x^m-ri>. me (b) »:*:^Bj«:ife?>45 

iKiga©m3©ilJg©J^SIor)7'n 5 5'0?:S^T. Hill 10 

^"Mv&r s 6 ( B ) K^T^ 3 (Drnmommotpm 
^4 bit, m 1 iC7fiLtcipmmm.i i (C3ei^%4 7 

l@ 1 4©tB:t)ffll(ct9:i^fc3!)J, cons ©SlifetDJ^J^* 
«^S4 5-C». g|6 <B) {c^-r<l:^{c. ]^iilj%4 
7«rPS)SaSiIlKl 4©A:*3fl8(CSW/d^.tc4#»*s* • 

S. 20 
[0052] &m^&4 7 CDSSI^I3l2tCf«imim2 CD 

xsfeoj^jgowisiHiK 4 3 (D-e- n i iHi«i-c * .5 ©-csi^g 

[0053] ±iecD^ 2 R^fm 3 ©JlifS©?^!!S<3[)4>«^ 

84 1. 4 5=&fflt>?t««l:?^(3:. mi©ll;te©?&SS<!: 
teas ojti-c* s i i» 9^s=&wr 

[0 054] 

fcjii). *StilSffl©ia«i«::mK:-c*^. 40 
[ 0 0 5 5 ] */c. *^lCj:tltf. tfiiiiaAiesM 

SHI S n-smjg i ©K©S55B#SSli 2 ^ 1 fetT 
fCT*. iot. Se*©tf«t^i0O:«/-K-f>3'- 

^^V^»iFa©ii^»S<i^<^:43iK^<i:©SSt*S< 1" 
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-5. 

[0056 ] S/c. :$^?g«:J:n«. SHI^gi*^^ 

g©8iS*5st*©f»73S:ti5oti^-c«, TLsntftiPa 

•Chiii- F-<>5'-'-?Jl'©»ilB€:fiSrSC<!:*s-Cff 

[0057] Btc. *^«:j:ntf . 3i^sa«*aisi 
ESS tx-c s^©*ifts^©m#^as^ra?rttiA/c 

SLfc«l5<!:U. *«^«i!HiSlg©Slfil^^Jt. e 
ilg*53l«-r 5 ^SU <b % ti S— a 3 i± ft:»©il?^ K 

[0 05 8] MJC, *:^CCj:n«. tf;l/©S±i& <b'© 
Smi8«©m>ffK:S5Ma-r ■& C bifi^Utt.f^'imsX 
«, -«©Sli^«fc 0 fciSt,^C/N-CJ*ffi*|g3!p6©S 

<S(i«iB-r5ci*i-c*€>. 

[0 05 9] S/c. KJC. 3|i:BI§lJS*fi«JK«SFN-C 
[iaii©ie«^<c3IB^] 

[H 1 ] *liW©» 1 ©*«6©^S8©:?'n i'Sr* 

5. 

[132 ] H 1 tti©l^g^lelK©— ©l©:?"P i'la-C* 
[H 3 ] HI tl3©fg)BffiSlllK©— «^©:?'o f i'lg-C* 

[H4] ctiiBfc!^K:*ji:t^>aKi,'^„ I^SL^JRU^S^.^.© 
(iSMfiSi. M#©l^iaiK#©Si?3H-C*S. 
[H5] Hltc*5l:r5PiB^I388*SieB-r€.3>^* 

[H 6 ] 3^^©4>«li^©Sr22tt;m3 ©^©?i^]3i 
CDr^ci-^i'Ht. ^Ht*itf fit-* <i:©Sjgeffl!^ia^© 

1 

2 mm^ 

3 Pgg^PSSS 

4 ^iSJSilSSiS 

6 vt? f>d/[HlBS 

7 (I FFT) SIS 
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